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CHAPTER V. AND EVALUATION 

Monitoring and evaluation w i l l  compare the resul ts  being achieved by the fores t  
plan t o  the results projected. This w i l l  provide for  orderly and timely 
amendments and revisions of the forest  plan i f  needed. More spec i f ica l ly ,  the 
objectives of monitoring and evaluating are t o  determine i f :  

_ _  Planned output levels  are  being achieved. 

Environmental quali ty standards are  being achieved. 

_ _  Programmed practices and a c t i v i t i e s  are being implemented. 

Management direction is being followed. 

_ _  Management direction is achieving the desired management r e su l t s .  

_ _  	 Resource information used i n  projecting outputs and impacts of 
management was accurate. 

Budget l eve ls  are  consistent with the management in tens i ty  projected. 

_ _  	 Estimated costs  and benefits  used i n  analysis and development of the 
fores t  plan are accurate. 

_ _  New information is needed for  fores t  plan revision. 

A.  Levels of Monitoring and Evaluation 

Three levels  of monitoring and evaluation have been defined for  the  LTBMU (FSH
1909.15 NEPA Procedures, LTBMU 1/6/82). They are: 

1. 	 Project  Level: Responsible s t a f f  and project supervisors w i l l  monitor the 
actions occurring on each project or ac t iv i ty  t o  ensure implementation is 
i n  accordance with established standards, Forest Service manuals and 
handbooks, and i n  project  level  environmental assessments, or  plans. 

2 .  	 Annual Program Level: Output and cost  objectives w i l l  be monitored through 
the annual attainment reporting and uni t  objectives review process. The 
quali ty of the annual program accomplishment w i l l  be measured through 
on-the-ground review of selected projects by a team of spec i a l i s t s  assigned 
annually by the Forest Supervisor. This review w i l l  consider whether 
management pract ices  are being applied t o  the proper standards. 

3 .  	 Forest Plan Level: Monitoring established i n  t h i s  fores t  plan t o  measure 
the cumulative achievement of many actions. 

Monitoring r e su l t s  w i l l  be compiled periodically and the r e su l t s  of monitoring 
and evaluation w i l l  be reported. 
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B. TRF'A Monitoring 

The Tahoe Regional Planning Agency i s  developing an intensive monitoring plan 
and program f o r  t he  Lake Tahoe Basin. It is designed t o  measure the e f fec t s  of 
a l l  a c t i v i t i e s  i n  t h e  basin, including those on national fores t  land, upon the 
achievement of t he  TRPA thresholds. Cooperation from many agencies w i l l  be 
necessary t o  carry out  the monitoring. For example, water qua l i ty  monitoring 
being conducted by t h e  Forest Service w i l l  be linked t o  t ha t  occurring on 
pr ivate  land and wi th in  the waters of Lake Tahoe to  evaluate the  overall  
effectiveness of t he  Water Quality P lan  (208) for  the basin. Combining the 
resources of many agencies w i l l  allow a much more thorough monitoring of the 
environment with greater efficiency than could be accomplished by the 
individual agencies. The LTBMU w i l l  par t ic ipate  i n  the  development of the 
monitoring plan with t he  TRPA. Some examples of a c t i v i t i e s .  pract ices ,  and 
e f fec t s  t h a t  would b e s t  be monitored through the basinwide e f f o r t  a r e  noise. 
a i r  qua l i ty ,  most elements of water quality, cumulative effects of management 
pract ices  on s o i l  and watershed conditions, instream flows, and f ishery habi ta t  
maintenance and improvement. 

C. Monitoring Plan 

Resource management prac t ices .  ac t iv i t i es .  and e f fec t s  t o  be monitored are 
displayed i n  Table V.l. Data sources, the r e l i a b i l i t y  of the data ,  and the 
frequency of monitoring are a l so  shown for  each monitoring ac t iv i ty ,  practice,  
or  e f f ec t .  The monitoring plan is comprised of a number of components 
(columns). These components are described as follows: 

Number Component Name Description 
1 I d e n t i f i e r  The item t o  be monitored is ident i f ied.  

2 Act ivi ty .  Practice,  o r  The specif ic  items tha t  respond t o  
Effect  to be Measured 

Monitoring Objective 

Monitoring Techniques 

e i ther  NFMA, FSM fores t  plan 
direction, loca l ,  o r  subsequent project  
needs. This ac t iv i ty ,  pract ice ,  or 
ef fec t  a spec i f ic  statement of what 
w i l l  be monitored. These items allow 
the LTBMU t o  evaluate the consequences 
of actions and outputs; trends of 
so i l s  and vegetation for  range by 
measuring vegetative composition, 
density. and vigor. 

Specific statement of what w i l l  be 
monitored (ac t iv i ty ,  e f f e c t  o r  practice) 
and what is intended t o  be accomplished. 

The description of the spec i f ic  sampling 
or  inventory techniques and the sources 
of information t o  be used. 
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5 Expected Precision/ This is the exactness o r  accuracy of the 

Rel i ab i l i t y  (va l id i ty )  measurement technique and the expected 


probabili ty t ha t  the  information 


Level of 

high 

moderate 

low 

6 	 Minimum Monitoring 
Frequency 

7 Reporting Period 

8 Standards 

acquired through monitoring r e f l e c t s  the 
actual  conditions. Both precision and 
r e l i a b i l i t y  (va l id i ty )  are qua l i ta t ive ly  
rated as e i t he r  high, moderate, or  low. 

Accuracy l i m i t s  

maximum measurement of of the  
sample mean 

maximum measurement of 33%of the 
sample mean 

maximum measurement of 50%of the 
sample mean 

accuracy l i m i t s  cannot be established 

Describes how often the ac t iv i ty ,  
practices,  o r  e f f e c t  is sampled. 

The frequency of recurring in te rva ls  
between reports summarizing monitoring 
resu l t s  for  a spec i f i c  ac t iv i ty ,  
practice,  o r  effect. 

These are  the tolerance l i m i t s  o r  
standards by which the a c t i v i t y ,  
practices,  or e f f e c t  w i l l  be evaluated. 

9 Who is responsible fo r  
doing the monitoring? 

For each ac t iv i ty ,  p rac t ice ,  o r  e f fec t  
to  be monitored, the  individual 
responsible i s  ident i f ied .  

10 Var iab i l i ty  from 
Standard Indicating 

This i s  the c r i t e r i a  describing the 
tolerance l i m i t s  o r  standards from 

Further Action which the ac t iv i ty ,  p rac t ice ,  or e f f e c t  
can vary from predicted performance. 
When these l i m i t s  are exceeded, fur ther  
evaluation and monitoring Is i n i t i a t e d .  

11 Average Annual Cost This is the best  estimate of the average 
annual monitoring cost  based on t h e  
requirements i n  the f o r e s t  plan f o r  the 
f i r s t  f ive  years. 
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D. Reporting the Results of Monitoring 


Results of monitoring and evaluation w i l l  be reported on a f i s c a l  year basis.  
This report  w i l l  summarize the accomplishments for  the previous year. When 
monitoring resul ts  a r e  reported, t he i r  significance w i l l  be evaluated. Figure 
V . l  i l l u s t r a t e s  the  monitoring and evaluation decision process. 

Based on the evaluation,  any need for  further action is recommended t o  the 
Forest Supervisor. See Table V . l  fo r  var iab i l i ty  for  each ac t iv i ty .  pract ice ,  
or e f f e c t  t o  be measured which would i n i t i a t e  fur ther  action.  The 
recommendations can include: 

No act ion needed: monitoring indicates goals, objectives,  and 
standards are 

Refer recommended action t o  the appropriate l i n e  o f f i ce r  f o r  delet ion,  
modification, or revision of management area prescriptions. 

Modify the management prescription as  a forest  plan amendment. 

I n i t i a t e  revision of the fores t  plan. 

Modify the a l locat ion of a prescription as a forest  plan amendment. 

Revise the projected schedule of outputs. 

E. Revisions o r  Amendments Resulting from Monitoring and Evaluation 

NFMA requires t h a t  the fores t  plan be evaluated every f ive years t o  see i f  it 
is s t i l l  applicable and appropriate. The monitoring requirements include a 
yearly monitoring report  discussing the s ta tus  of the plan. 

Factors t ha t  could cause the fores t  plan t o  be revised or amended are: 

a. changes i n  demand 
b. changes i n  physical or biological conditions 
c. changes due t o  l eg i s l a t i ve  action 
d. changes due t o  national emphasis as reflected i n  program funding 
e. f a i l u r e  t o  achieve the environmental thresholds 

NFMA defines amendments and revisions as follows: 

“Amendment. The Forest Supervisor may amend the forest  plan. Based on an 
analysis of the objectives,  guidelines, and other contents of the plan, the 
Forest Supervisor s h a l l  determine whether a proposed amendment would r e su l t  
i n  a s ign i f ican t  change i n  the plan. I f  the change resul t ing from the 
proposed amendment is determined t o  be s ignif icant ,  t h e  Forest Supervisor 
s h a l l  follow the same procedure as that  required for  development and 
approval of the plan. I f  the change result ing from the amendment is 
determined not t o  be s ign i f ican t  for  the purposes of t h e  planning process, 
the Forest Supervisor may implement the amendment following appropriate 
public no t i f ica t ion  and sat isfactory completion of NEPA procedures.” 
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Figure V.l. Monitoring Process Flow Chart 


PLAN 

MPLEMENTATIO 


MAKE 
ADJUSTMENTS 
CONTINUE 
MONITORING 

REVISE OR 
AMEND FOREST 

MONITORING 
ACTIVITIES 

MONITORING 

MONITORING 

GUIDELINES, PRESCRIPTIONS, 
EFFECTS, COSTS OUTPUTS) BEING MET 

WITHIN DEFINED LIMITS OF 

MPLEMENTATIO 

DETERMINE CAUSE OF NOT MEETING OBJECTIVE 

RECTIFY CAUSE BY SELECTING APPROPRIATE ACTION 

MODIFY-ON-THE-GROUND ACTIVITIES, OR 
MODIFY STANDARDS OR GUIDELINES, OR 
MODIFY ALLOCATION OF MANAGEMENT PRESCRIPTION, 01 
MODIFY MANAGEMENT PRESCRIPTION 
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"Revision. A f o r e s t  plan sha l l  ordinarily be revised on a 10-year cycle or  a t  
l e a s t  every 15 years. It also may be revised whenever the Forest Supervisor 
determines t h a t  conditions o r  demands i n  the area covered by the plan have 
changed s ign i f i can t ly  or when changes i n  RPA pol ic ies ,  goals, or  objectives would 
have a s ign i f i can t  effect on forest  level programs. I n  the monitoring and 
evaluation process, t h e  interdiscipl inary team may recommend a revision a t  any 
t i m e .  Revisions are no t  effect ive u n t i l  considered and approved i n  accordance 
with the requirements of the development and approval of a fores t  plan. The 
Forest  Supervisor s h a l l  review the conditions on the land covered by the plan a t  
least every 5 years t o  determine whether conditions o r  demands of the public have 
changed s ign i f ican t ly ." 

In summary, an amendment i s  a change which may or  may not be determined t o  be 
s ign i f ican t  according t o  NEPA (40 1508.27). A revision is usually determined t o  
be necessary by the Forest  Supervisor because conditions o r  demands have changed 
s ign i f ican t ly ,  o r  occurs when other higher-level direct ion has a s ignif icant  e f fec t  
on programs. Revisions are not effect ive u n t i l  a l l  requirements are  followed for  
development and approval. Amendments and revisions are the results  of the  monitoring 
and evaluation process. 
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Table v Monitoring Plan 

ACTIVITY PRAC- TOR G EXPECTED REPORTING STANDARDS VARIABILITY FROM AVERAGE 
T I C E  OR EFFECT TECHNIQUES PRECISION MONITOR- P E R I O D  STANDARD INDICATING ANNUAL
TO BE MEASURED FURTHER ACTION COST 

FREQUENCY 

Planned output Determine t h e  Compare management None 20% 
levels a r e  annual, out- attainment 

element being p u t s  of goods with objectives 
Staff F e d  major 

achieved 	 are  meet f o r e s t  

2 Costs per c o s t
of output 

3 Public issues Determine 
have

resolved 
through t h e  forest :  
plan 

4 	 Determine if VQO are
condition of being met
f o r e s t  

Compare actual 
average annual. c o s t  
p e r  of output
with that used 

p l a n  development 

Review of letters, 

m e e t m a  comments, 

with t h e  
public, 

Field observation 

are m e t  

Review results TRPA
and recreation 

of4 t e r m  
e f f e c t s  

Mod 5 y e a r s  5 y e a r s  None 	 A l l
Staff 

Public Forest Sens in!

unacceptable 
of public $1 * 

Super-
rather visor 
d i s r u p t i v e  response to all 
of programs the plan 

High 	

S t a f f  

High 5 5 years TRPA trending 
away 

Staff improvement 

Forest 
and travel 

Guidelines, S t a f f  the ex t h a t  
Environmental resource e 
Thresholds 

determined 
exceeded 

Mod Annual FSH Wildlife To be determined $2000 
25 Staf f  	

f t 
considerably 

High Annua Annual 	 Wildlife $1 
Staff 

High 


Mod 

H i g h  

High Annual Annual 	 W i l d l i f e  Loss 1 
Recovery Staff
Plans, 

Specific Annual 

r e v i e w  

E f f e c t s  of OHV of vehicle 
u s e ,  or 
vehicle 

I 

6 	 Threatened Determine known habitat
and for changes

and 
plant  

t h e s e  plants 
protect 

7 	Threatened Ensure coordination Conduct interagency
and endanger- occurs  with external 
ed 

Evaluate trend Coordinate bald
e a  survey

m e e t  r e c o v e r y  h USF and WS 
sample habitats 

of designated by 
populations Survey 

habitats 
9 eagle Determine trend survey

breeding 	 of occupied 
populations Evaluate habitats 
trend of habitat habitat
delineated meet of 
recovery plan o c c u p i e d  potential

J 



ACTIVITY EXPECTED MINIMUM REPORTING STANDARDS VARIABILITY FROM A V E R A G E  
T I C E  OR EFPECT TECHNIQUES PRECISION MONITOR- PERIOD S T A N D A R D  ANNUAL 
TO BE M E A S U R E D  FURTHER ACTION COST 

FREQUENCY 

- -

trends 
areas 


Peregrine Ensure restoration
falcon re- a t  l e a s t  breeding 
e stab s t the  f o r e s te

reproductive success 
P e r e g r i n e  

12 	 Determine 
t r e n d s  of s p e c i e s
management

of 
trend b i r d s  

wildlife 
assemblage zones 

Determine land 
now c l a s s e d  as 
suitable timber 
p r o d u c t  

table 
A e r i a l  and ground

damage t 
damage, beaver  

Goshawk 
"11 

p r o j e c t  Survey Annual 
habitats d e  

& 
e r m i n e  

S & G 
a t  capability High 

and 

Success rates  
of other

sites 
S t a t e  Data 

5 years 

Annual 

Mod 5 years years  	 Ensure that 

or enhanced 

5 years  5 

Annual 	 damage
i s  

Wildlife $2,000
Staff  t rend 

population 

Wildlife Greater $2,000
S t a f f  	 of than 

program 

$1 


Wildlife $5
Staff from baseline

popula t ions  

Trend toward 
S t a f f  

Timber  
Staff  

P e s t  
damage 
determined 

e 1

Water- f o r
shed lack of BMP 
S t a f f  

shed  
S t a f f  

needed a 
at l e v e l  

o t h e r  i n d i c a t o r s  that  meets 
health and 
s a f e t y  and
attainment 

of goals 


H i g h  1 	 Forest
standard and 

RPA 
BMP 

Measuring High Annual Laboratory
and physical 
of water established 
d e s c r i b e d  the  
Water Quality Monitoring events 

and Public 
Plan as amended Health 
annually t h e  recreation 

u s e ,  W a t e r  Monitoring
and watershed 
restoration areas 
a r e  examples 



TABLE Plan 
AVERAGE 
ANNUAL 
COST 

ACTIVITY P R A C- MONITORING MONITORING EXPECTED REPORTING VARIABILITY 
T I C E  OR EFFECT OBJECTIVE TECHNIQUES PRECISION MONITOR- P E R I O D  STANDARD INDICATING
TO RE MEASURED FURTHER ACTION 

FREQUENCY 


Land I d e n t i f y  t h e  net square Mod Annual Use TRPA Water- Impervious 
Disturbance change in footage of guides shed greater than sys tem 

eand added and impervious Staff  allows by or 
with by p r o j e c t s  c o v e r a g e  watershed 

s p e c i a l  emphasis and restoration disturbance r e s t o r a t  
Estimate t h e  acreage and disturb- ion r a t e ,  especially 
new disturbance, ance recovery meeting

disturbance and rates devel- T R P A  
disturbance o p e d  the

f o r e s t  

Also 

F i e l d  observation for stated Lands variation 

unauthorized in t h e  A c t  S t a f f  accepted 


unnatural watershed annually and 
degradation 

program-
prevent 
and 

or o t h e r  water
quality impacts

these lots 
E f f e c t  man- Evaluate whether t o p  Field and Annual Annual loss Water
& s o i l  Loss of existing data  exceed shed 

y caused acceptable limits staff
disturbance selected s i t e s  and 
upon t o p  density measurements
depth 

Fire Determine if f i r e  Compare acres of actual Mod Annual F i r e  d i f f e r e n c e
ween a c t u a l  andeffectiveness 	 and burn with predicted S t a f f  b e  

strategy burn p r e d i c t e d  
t a r g e t s  

22 	 Cumulative if the Field Mod 5 years  

ton 

F i r e  Annual estimates 
e f f e c t s  of s l a s h  accumulated in activity S t a f f  regularly
forest each year a r e a s  and exceeded  that which 

upon a s  p r e d i c t e d  of through 
t h e  

fo r  
of slash year 
burned  OF e x c e e d e d  

Determine if total with TRPA Annual TRPA QRS Plan-
traveled ana 

-

500 

$200 


VTPS model 

H i g h  Based  RPA P l a n- l e  event  $800 
Thresholds are exceeded

Sta 
Cumulative e v e n t  
thresholds ex-
ceeded as a 
of 

f o r e s t  
High Annual Annual Engineer Unsafe $2 000

S t a f f  	 be immediately
corrected 
the 

e 
are 

per tr? 
data and her

reduced t h e  basin measures
a result o f  

measures 

23 Determine Cooperate with TRPA and
national forest o t h e r  the 

are of 
animal t o l e r a n c e  e v e n t

levels levels at 

Building Ensure usable
Operations f o r  the 

public and for 
employees 



ACTIVITY P R A C- MONITORING 
T I C E  OR E F F E C T  OBJECTIVE 
TO MEASURED 

MONITORING E X P E C T E D  REPORTING STANDARDS RESPONS- PROM: A V E R A G E  
TECHNIQUES PRECISION MONITOR- P E R I O D  STANDARD INDICATING 

FURTHER ACTION 

Ensure s a f e  Determine drinking High

drinking water water quality by 


sampling and testing 


26 Road Ensure 
opera t s u p p o r t  f o r e s t

objectives and 
protec t  u s e r s  and 
resources 


A s s u r e  are 
established be fo re  
pro 
imp 

Assure r a t e  of 
adjustment 
Forest S e r v i c e  

Ensure c u l t u r a l  
are

considered pr ior  
f o r e s t  under-

takings 

A p p l y  
of t h e

Reg i s ter  of
H i s t o r i c  P l a c e s  lo 

Determine road 
management objectives,
and establish 

Review 

Review of rights-of-way

R e v i e w  of ad jus tment
schedule 

ACHP 

Annual Water- $2 
FSH shed to l erance  

S t a f f  yet 

High  Annual Annual 	 Public Lands Lack of L L L  
S t a f f  holds u p

Standards  

High Annual Action Lands 
Plan Staff  	

p u b l i c  

High 	 Lands  
S t a f f  

s i t e s  $20 

High Annual s i t e s  tolerance fo r  $10
needed 	 evaluated variation from 

p r i m  standard 

Mod 	 A S  Annual tolerance f o r  
variation from 

S t a f f  standard 

High 	 Annual Recre- of values which 
ation contribute the  

p r i a t e  research Staff significance 
professional property

w r i t t e n  




